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SUMMARY AND CONCLUSIONS 
1. Blackstrap molasses ls equivalent to corn grain as a feed for 
work mules. 
2. Blaclrstrap molasses increases the appetite of the mules for 
other feeds. 
3. Nine pounds seem to be nearly the maximum amount of mo-
lasses that can be fe d to farm work mules with good results. 
4. Heavy molasses feeding seems to increase sweating and 
"winding" of mules, especially in the hot summer mon.ths. 
5. Blackstrap molasses, ground whole ear corn and alfalfa or 
soybean hay make a very satisfactory feed combination for farm 
Work mules. 
6. Feeding molasses fresh, especially when six pounds or more 
is fed to the mule daily, is preferable to mixing the molasses with 
the feed. Moist molasses feed may ferment thereby causing digestive 
disturbances. · 
7. Molasses has a more or less constant feeding value for mules 
Whereas with cattle its value seems to vary with the amount and with 
the other feeds fed. 
8. Treating mules for worms twice yearly is recommended. 
BLACKSTRAP MOLASSES FOR FARM WORK MULES"' 
M. G. SNELL A N D W. G. TAGGART 
The cheapest and best method of feed!n' farm work mules is a 
question that confronts every farmer in Louisiana. Of the feeds 
available, corn ls probably the most widely used grain. Grass, soy-
bean and alfalfa hays are grown over most of the state. Blackstrap 
molasses, a product of the sugar cane industry, is particularly abun-
dant In the sugar belt and usually sells for a lower price per pound 
than corn grain in the form of ground whole ear, shucked ear 
or shelled corn. This material is relished by mules. The question 
naturally arises: "How much molasses can be fed to a work mule 
with good results?" In order to get some Information on this subject, 
this project on feeding molasses to farm mules was started, the object 
being to determine the value and extent to which molasses can r eplace 
corn in Louisiana rations for farm work mules. 
MOL ASSES-SOY BEAN HAY RATION UN SAT ISFACTO RY 
ln the llrst test, summer of 1929, six teams of two mules each 
were divided into two lots so as to be as nearly alike as possible In 
weight, age, ana sex, one mule from each t eam being placed in each 
lot. 
The mules of a team were worked together in order to equalize 
the amount of work done by each lot. 
All mules were weighed on Monday morning of each week. 
Water was available in the feed lot at all times. 
The mules were fed twice dally, noon and night. In order to 
secure an accurate record of feed consumption, the mules were closed 
in their stalls at feeding time until each mule had finished eating; 
then the mules were driven out, the barn closed, and any feed left In 
the troughs weighed. Following the evening feed, the mules were left 
in their stalls_ over night. 
Rations: 
The rations consumed by the mules on work days in the first trial 
of the summer of 1929 are shown In Table I. 
•The feeding was done under the supervision of Mr. D. J. DeArensberg, 
Superintendent of the sugar farm. The authore wish to acknowledge their thanks 
and indebtedness tor h is hearty co-operation and assistance in this wo1 k. 
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TABLE 
Average Daily Rations Fed Mules on Work Oays-1929 
(June 3 to August 4 , 1929) 
Hat ion 
Corn , s he lled 





14 .4 3 
Lot II 
Pounds 
11 .0 0 
11.00 
The Lot I mules received shelled corn in their feed troughs and 
soybean hay in the hay racks. 
The Lot JI mules received blackstrap molasses and cut soybean 
hay in their feed troughs and uncut soybean hay in their hayracks. 
The: e mules received one pound of molasses for every pound o! corn 
g -ain fed to their mates. The molasses was mixed with rather finely 
chopped soybean hay at feeding time and only enough of the chopped 
hay fed to take up the molasses. 
On days when they were not at work, the mules received only the 
night feed . When ldle for several days in succession, they were turned 
on pasture without feed. 
The results of the 1929 trial are shown in Table II. 
TABLE II 
Summary of Reaults of Feeding Molasses to Mules 
(June 3 to Augus t 4. 1 929. T a ble based on one average mule) 
lllules pe r lot ........... ... . . ... . . . ... . . .. . ... . 
Period . days .•.... . . . . 
lnitla l weight ..... .. . ... ......... . .•.. .. •...... 
l~ina J weight 
Ga in Da ll y ration : . . .... · ..... · .. . .. · . . ... · ..... 
Corn. sh ell ed .. . ....... . •.....••....• .. . 
Molasses ....... . ... . .. ... . · · · · · · · · · · · · 
B ay, soybean ................. . .. . .. . ... . 
A.\'erage daily ration per 100 pounds live weight: 
Corn , sh ell ed . .. . . . .. . . .. .. .............. . 
Molass s .. ..... . .. . ... . . . . . .. . 
Bay, soyb a n .. . ..... . .. . ......... . 
Dnll;v feed cos ts , cents . . .. . .... . 
n nily re d cos ts pe r 100 pounds live we ight, cents 
nn Ys worked .. .... ..... . . 
Feed Prices 
L ot I Lot II 
Corn Molasses 
Soybean Soybean 
H lly H ay 
6 6 
62 62 
1268 12 57 
134 9 1303 
in 46 
9.76 





l;;.96 8 .80 
12.2 0 6.92 
10. 60 10.60 
orn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ .60 per bush el 
Molasses . . . . . . . . . . . • • . . . . . • . . . . . . . . . . . . 8.5 4 pe r ton 
Soybclln h :i y . . . . . . . . . . . . . . . . ..... . ... 14 .00 per ton 
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Both lots of mules gained during the sixty-two day feeding period, 
but the corn-fed mules gained 81 pounds as compared with 46.0 pounds 
for the molasses-fed group, or a difference in gain of 35.00±14.89'" 
pounds. This is large enough to be significant from a statistical 
standpoint and means that the two rations produced different results. 
But because different amounts of feed were consumed it is impossible 
to compare molasses and corn grain in this particular trial. 
All mules in each lot were in good health and condition from all 
outward appearances. However, toward the end of the feeding period, 
the molasses-fed mules began to refus e part of their fe ed, winded 
easily, and were unable to do heavy hard work during the hot summer 
days. 
Because of the inability of the molasses-fed mules to do heavy 
work during the hot summer days , the test was discontinued at the 
end of 62 days. 
THREE AND SIX POUNDS OF MOLASSES SUBSTITUTED 
FOR CORN-1930-31 TRIALS 
On May 26, 1930, molasses feeding work was res umed, the same 
group of mules being used as in 1929, except that another team was 
added making a total of seven mules to the lot. 
In this trial the mules were not closed in their stalls at feeding 
tim e. Instead the barn and lot space was divided so as to furnish each 
group of mules with comparable lot and stall space and watering 
facilities. 
The tests were run for two periods of 126 days each. At the end 
of the first 126 day period, the rations were interchanged, the Lot I 
mules becoming Lot II, and Lot II mules, Lot I. 
Weights were taken on three consecutive days at beginning and 
end of ea ch period and once a month or oftener during the feeding 
trial. 
Rations Fed: 
The rations fed on work days is shown in Table III. 
TABLE Ill 
Daily Rations Fed Mules on Work Days-19.30-19.31 
(May 26, 1930, to Febru ary 2, 1931) 
Lot I Lot JI Ration 
Pounds Pounds 
Corn grain, w h ole ar (70% grain) . 
Molasses .. . .. . ... . .... . . . ........ . 
Alfalfa 
Soybean 








• The fi gures following t he plus and minus s igns are standard deviations cal-
culated by Fisher pooled varianc method. 
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The corn in this trial was fed as ground whole ear corn. The 
additional molasses in the Lot II ration was fed so as to replace an 
equal amount of corn grain. 
Soybean hay was not available at the beginning of the trial, con-
sequently alfalfa hay was fed instead for a period of 50 days. 
As in the first trial, the mules were fed twice daily, one-third of 
the grain and molasses ration being fed at noon and the remainder 
plus the bay at night. On days when the mules were idle, only the 
night feed was fed. 
The summary of the results of 1930-31 feeding trial are shown in 
Table IV. 
T AB L E I V 
Summary of Results of Feeding Molasses to Mules- 19.3().19.31 
(May 26, 1930, to F ebruary 2, 1931. 'l'a ble based on One Average Mule) 
Mules per lot ... ..... . . .. .. ..... . 
Pei·!od, days . .......... . .. .. .... . . . 
Initia l weight, pound s . . .. .. •....... . 
Final weight, pounds .. .. .. .. ... . .. . 
Gain, pounds .. .. .... .... . .... . .•. . 
D a ily rat ion: 
Corn, ground whole ear, pounds . 
Molasses ........ · . ... ... , , . . ... . 
Alfalfa ....... . .. • ....•. . . . . .. 
Soybean . ... . . ... . .. .... . ...• . . 
Total hay 
Av. daily r ation per 1000 lbs. live wt.: 
Qorn, ground whole ear . . .. . . . . 
Molasses .... . ..... . 
Alfalfa ... . ..... . .. .•. ........ . 
Soybea n . . .. ... .. . . .. .... ... . . . 
'l'otal hay 
Daily feed costs, cents ... ..... . ... . 
D aily feed costs per 1000 pounds live 
w eight, cents . . . ...... . . . 
D ays worked . . ..... ... .... . . . 
Lot I 
Corn , Ground 
Whole Ear, 












































Corn g r a in , w hole ear ..... . ...... . .... ... $ · .6 0 per bush el 
Molasses . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 8.5 4 per ton 
Alfalfa h ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.00 per t on 
Soybean hay . . . ... ...... .. .....•....... 14 .00 p e r ton 
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Over the period of 252 days, the mules receiving the three pounds 
of molasses gained on the average 4.02 pounds each while the mules 
receiving double this amount or six pounds lost 13.35 pounds per mule. 
This difference in live weight of 17.37± 15.29 is too small to be 
significant. In order for the dlft'erence in weight to be certainly s ignifi-
cant, it would have to be in excess of 53.01 pounds. Consequently, we 
may conclude that molasses has a feeding valut! no different from 
corn grain when fed at these levels of three and six pounds r espec-
tively. 
In general appearance and condition, no difference cou ld be noted. 
The mules in both lots worked satisfactorily even during the 
period of heavy work of cane harvesting and the preparation of cane 
land. 
SIX AND NINE POUNDS OF MOLASSES SUBSTITUTED 
FOR CORN-1931 TRIALS 
On February 3, 1931, the second molasses feeding trial closed. 
During the fo\\owing week the mules were treated for worms (Stron-
gylus sp.) hence this week was not considered a part of any experi-
mental period. On the following week, the mules ware weighed 
again and another trial started. 
In this trial molasses was substituted for corn grain at the rate or 
six and nine pounds r espectively In the two lots. The rations fed on 
work days are shown in Table V. 
TABLE V 
Average Daily Ration Fed Mules on Work Days--1931 Trials 
(February 10 to November 3, 1931) 
Ration L ot I L ot II 
Corn , ground whole ear (72 % grain) . . . . . . 
















The same general procedure of the previous trials was followed 
in this experiment with two exceptions. First , one mule was disabled 
hence 'only six teams were used. Second, the second period was pro-
longed two weeks (fourteen days) In order to test these rations more 
thoroughly with the heavy work of cane harvesting season. 
A summary of results Is shown In Table VI. 
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TABLE VI 
Summary of Results of Feeding Molasses to Mules- 19.31 Tria ls 
(February 10 to November 3, 1031. Table Based on One Average Mule) 
Mules per lot 
Period, days 
lni tlal weight, pounds 
Final w eight, pounds . 
Gain, pounds 
Daily rati on : 
Corn , g1·ouncl whole ear 
Molasses ... 
Alfal fa h ay .... .. . . 
Soybean h ay ... ... ... . . . .•. 
Total hay 
Dally ration p r 1000 lbs. li ve wt.: 
Corn, ground w h ole ea1· 
Molasses ... . ... . . 
Alfa l fa hay 
Soybean h ay 
Total h ay .. .. .. . 
... 
Dally reed cost, cen ts 
Dally reed cost pe1· 1000 





Whol e J;;ar, 












































Corn . . . . . . . $ .60 per bush el 
Molasses . . . . . . . . . . • . . . . • . . . 8.<1 4 p er ton 
Alfalfa h ay . . . . . . . . . • . . . . • . . . .. .. .. 18.0 0 per ton 
Soybean h ay . . . . . . . . . . ........... 14.00 per ton 
As was the case of the two previous rations, these rations pro-
~:luced no measurable difference upon the mules. Tha difference In 
weight was only 7.21± 18.05 pounds. 
A difference of 57.20 pounds was necessary In order for these 
rations to be considered significantly different. Therefore we can 
conclude that molasses when fed at these levels of six and nine pounds 
Is fully equivalent to corn. However , there was a visible effect which 
Is hard to measure. The mules receiving nine pounds of molasses 
'Sweated more and seemed to "wind" more eas ily than the mules 
receiving six pounds of molasses. This seemed more noticeable during 
the hot summer days than during the fall and winter periods. Conse-
·quently it was thought that nine pounds approaches the maximum 
:amount of molasses that can be fed dally to a farm work mule. 
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NINE POUNDS OF MOLASSES SUBSTITUTED FOR 
CORN GRAIN, 1931-1.932 TRIALS 
Our next step was to test the ration containing nine pounds of 
molasses against an ear corn ration. The rations fed on work days ln 
thi s tr ial are shown in Table VII. 
TABLE VII 
Average Da i ly Ration Fed Mules on Work D ays- 1931-1932 Trials 
(November 4, 1931, to July 12, 1932) 
Corn, s hucked ear (87% grain) . . .. .. ...... . 
Corn, ground whol ar (72 % grain) .. . . . .. .. .. . 
Molasses .... .. .. . .... . . . . ... .... . .. . . . . . .... . 
Alfalfa ....... . ..... . .. .... .... . .. . ... . ..... . . . 






At this time, alfalfa hay was available and was the on ly hay fed. 
Another team of mules had been procured and seven teams were used 
instead of the six of the previous trial. This trial was conducted over-
two periods of 126 days. 
A summary of the results is shown in Table VIII. 
TABLE VIII 
Summary of Results of Feeding Molasses to Mules- 1931-1932 Tria ls 
(Nove mber 3 , 1931, to July 12, 1932 . Table Based on One Aver age Mule ) 
Mules per lot ...... ... . 
P eriod, days . . . . ..... . ........... . . 
In! tfal weight, pounds .... .. . . . . . . . . . 
Final w ig ht, pounds .... . ....... .. . 
Gain, pounds 
D aily r a tion: 
Corn , sh u k ed ear ... . 
orn, grnund whole ea r .. . .... . 
Molass s ..... . . . . . .. . ....... . 
A lfalfa h ay . . .... . . ... . ..... . 
D a ily ration per 1000 lbs. live wt.: 
Corn , shuck ed ar . . . . . . .. . . 
m·n , grou nd whole ar . 
Molas ' ... .. . . . . .. . 
Alfalfa hay ....... . .. . ....... . 
D a ily r d cos t , cents ... . ... . .... . . 
Dally f eel cost p r 1000 lbs . Jive wt., 
Mn~ . . ....... . . . .... . 



















Molasses, V Lbs., 
















Corn . . . . . . . . . . . . . . . . . . . . . . . .60 per bush e l 
Molasses ................ . .. , . 8.5 4 p er ton 
Alfalfa h ay . . . • . . . . . • . . . . . . . . . . . . . . . . 18.0 0 per ton 
Soybean h ay . . . . . . . . . . . . . . . . . . . . . . . . . 14.00 per ton 
As with previous rations, these show no significant differen ces in 
weight, condition and working ability of the mules. A differ ence in 
weight of 8.14± 15.13 pounds the mule was produced. Thi s difference 
should be 46.22 pounds in order to be highly significant. 
The average weekly weights of the mules and the average number 





CHART L Average weekly weights and day• worked by mi:les while in exp~riment. 
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This chart shows no consistent variation in weight from week to 
week. The mules which were designated as Lot I were heavier than 
their mates when the experiment started. Except for two short periods. 
they remained heavier than their mates regardless of the ration fed. 
This Is further evidence that molasses is equivalent to corn grain 
plus its cob and shuck. The last 252 day trial In which molasses was 
fed against corn grain (in this case, the mules did not consume the 
cob and shuck) there was no significant changes In weight which 
indicates that corn cob and shuck has littl e if any feeding value for 
fa1 m work mules. This portion of the chart does show molasses and 
corn grain to be equivalent in feeding value for mules when fed at 
the rate of nine pounds to the mule. 
The lower part of the chart shows the day's worked per mule. 
Fall, winter, and spring months are shown to have been the months of 
heavy work, work during the summer months appears to be light. On 
the averaga, these sugar mules worked about one full day out of three. 
MOLASSES INCREASES FEED CONSUMPTION 
Blackstrap molasses seems to Increase the appetite of mules. For 
the most part, the mules were fed only the amount of hay they would 
clean up, but during times of heavy work, the allowance was Increased 
to the extent that stemmy portions might be left. 'When such occurred. 
the mules receiving molasses or the heavier feed of molasses left less 
of their hay unconsumed. The weighback figures of Table IX illus-
trate this point. 
TABLE IX 
Hay Refused by Mules 
Ration 
(June 17 to July 30, l 93 1) 
Lot I Molasses, 6 pounds .... 
Lot Ir Molasses, 9 pounds 
Lot l 
Lot II 
(Ju ly 12 to July 31, 1932) 
Corn .. . . . .. . 







The hay refused from June 17 to July 30, 1931, was the total 
amount refused for that 126 day period. Tbe fourth trial, 1931·32 
closed with no hay refused, but the mules were kept on these same 
rations for three weeks more except for a change from alfalfa bay to 
a mixed grass hay. The mules receiving molasses ate all their bay 
While those receiving corn refused a total of 28.50 pounds. These 
figures Indicate that molasses stimulates the appetite thereby Increas-
ing the consumption of other feeds. 
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MOLASSES HAS DIFFERENT FEEDING VALUE FOR CATTLE 
That molasses has a different feeding value for cattle than for 
mules ls indicated by the fact that molasses when fed to cattle has 
given quite variable results whereas when fed to mules the results 
are quite uniform. Burns of the Texas Station found molasses to have 
a feeding value fully equivalent to corn when f.ed to steers. Just 
recently Peters (1931) in a feeding trial with 718 pouud steers found 
molasses to have a negative feeding value. The United States Ex1 e1 · 
imental Station at Jeanerette, Louisiana, found the addition of 
molasses to a cottonseed meal-silage ration decreased the gains and 
increased the feed r equired for 100 pounds gains. Templeton and 
Goodell (1926) of the Mississippi Agricultural Experiment Station 
found molasses to have a higher feeding value when fed at the rate of 
2.57 pounds daily than when fed at the rate of 5.15 pounds per head 
daily. 
These figures suffice to show that the feeding value of molasses 
for steers may be affected by the amount of feed and the other feeds 
fed with it, whereas when fed to mules, molasses seems to have a con-
stant value. This difference may be due to the stee rs having a paunch 
or rumen which the mule does not l1ave. At any rate, one should not 
expect to get the same results from feeding molasses to steers as has 
been obtained with mules. 
EFFECT OF MOLASSES ON THE COSTS OF FEED 
With corn priced at 60c per bushel, molasses $8.54 per ton, alfalfa 
hay at $18.00 per ton and soybean hay at $14.00 per ton, molasses 
cheapened every ration in which it was used . This ls illustrated in 
Table X. 
TABLE X 
Feed Costs of the Rations Compared 
- Daily F eed 
Trial Ration 
DallyF ed osts per 1000 
osts, Cents Lbs., Live Wt., 
Cents 
IV Corn ......... . ....... 17.06 12 .46 
I Corn . . . . . . ... 15.96 12.20 
II Molasses, 3 pounds .. . 16.50 13 .00 
II Molasses, G pounds .. . H .80 11.70 
III Molasses, (l pounds .. 13.39 10.00 
III Molasses, 9 pounds .... 11.77 8.87 
IV Molasses, 9 pounds .. . 12 .06 9.41 
I 1\folasses, 11 pounds .. 8.86 6.92 
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This cheapening of the ration is due to the fact that molasses is 
Jlri ced at a lower price per pound than the other feeds. If it is assumed 
that blackstrap molasses has a feading value for farm work mule~ 
equivalent to corn grain, and these experiments show this to be true, 
the monetary value of molasses as compared to corn is shown in 
Table XI. 
TABLE XI 
The Va lue of Molasses as a Mu le Feed in Comparison to Corn 
orn , 56 lbs . grain to th e bush el. Molasses, 11.7 lbs . to the gallon) 
Col'n , Molasses, Corn, J\Jolasses, 
p er B u. p er Gal. per Bu . per Gal. 
$ .20 4.18c $ 1.00 20.SSc 
.25 5.22c 1 05 21.93c 
.30 G.27 c 1.1 0 22.98c 
.35 7 .31 c 1.16 29.02C 
.40 8 3Gc 1.20 25.06c 
. 45 9.4 r.c l.2fi 26.llc 
.50 J.0.4 5c 1 30 27.lGc 
.55 11. 4 9c 1.3() 28.2.lc 
.00 12.IHC 1.40 29 .24C 
.65 1 3 .58c 1.4 5 30.2!)C 
.70 14.63c ] .f>O 31.33c 
.7 5 l i\ .G7 c 1. 7 5 36.56c 
.8 0 16. 7 2c 2 00 41. 79c 
.85 17. 76c 2.25 4 7 .Ole 
.90 J S.SO· 2.50 52 .23c 
.95 10 .85c 2.75 57 .46c 
This table shows that corn would have to be as low as 20 cents a 
bushal in order for molasses to have a feeding value of 4.18 cents per 
gallon. With corn at 60 cents a bushel, molasses has a feeding value 
of 12.54 cents per gallon. 
COLIC IN RELATION TO MULE FEEDING 
During the past two or three years, a number of cases of colic 
and digestive disturbances in mules have been brought to the attention 
of the Experiment Station. In some of these cases, molasses was fed; 
in others the cause seemed unrelated to feed . When molasses is mixed 
With the feed to the extent that the · feed becomes slightly moist, 
fermentation may take place', provided the inix'ture ls not fed soon 
after mixing. When such molasses feed mixtures are allowed to fer-
ment, this fermented feed may he the cause of colic. In other cases, 
internal parasites may be the cause. 
These experiments as conducted show clearly that freshly pre-
Parad home mixed molasses feed will not cause coli c. Yet we do not 
in tend to indicate that molasses feeds made by mechanical mixers 
are not equal In feeding 'value to similar hand mixed feeds, but we do 
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want to warn against the practice of holding mixed molasses feeds 
over a long. period during warm weather. Several instances have come. 
to our notice where plantation mixed feeds have been held over for· 
three days and colic (flatulent) deve loping on the third day. We wish 
to warn against this danger . We also wish to recommend "worming'" 
as an effective means of keeping the mules In good health. Dr. Harry 
Morris (1932) of the Louisiana State University has made a study of" 
internal parasites of horses and mules with special reference to colic 
and this information can be obtained either from him or the Journal 
of American Veterinary Medical Association, Vol. LXXX, N. S. 33-
No. 1, Jan ., 1932, pp 11-17. 
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